esp(S>cenet document view 



1/1 ^— V 



ENSEMBLE MODEM STRUCTURE FOR IMPERFECT TRANSMISSION MEDIA 



Publication number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 

- international: 



- European: 
Application number: 
Priority number(s): 



JP62502932T 
1987-11-19 



H04M11/00; H04B3/04; H04J1/00; H04J11/00; HQ4L1/00; 
H04L1/20; H04L5/16; H04L27/26; H04L27/34; H04M11/00; 
H04B3/04; H04J1/00; H04J11/00; H04L1/00; H04L1/20; 
H04L5/16; H04L27/26; H04L27/34; (IPC1-7): H04B3/04; 
H04L1/00; H04L11/02; H04L27/00; H04M11/00 

H04L1/00A1M; H04L1/20M; H04L5/16; H04L27/26M1P 

JP1 9860502770T 1 9860505 

US 19850736200 19850520 



Also published as: 

_ WO8607223 (A' 
EP0224556 (A1; 
US4679227 (AT 
MX1 64557 (A) 
ES8801072 (A) 

more » 



Report a data error he 

Abstract not available for JP62502932T 

Abstract of corresponding document: WO8607223 

A high speed modem (26) that transmits and receives digital data on an ensemble of carrier frequencies spanning tr 
usable band of a dial-up telephone line (48). The modem includes a system (30, 32, 34 ( 36, 40, 43, 44) for variably 
allocating data and power among the carriers to compensate for equivalent noise and to maximize the data rate. 
Additionally, systems for eliminating the need for an equalization network, for adaptively allocating control of a 
channel, and for tracking variations in line parameters are disclosed. 
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TfflPrffiFFTS»«:3ESt4. ^^h^f-^Mi. Si 2 
35 fifr 8 ffi « © 1 , 0 2 4 «©F FT£t«tot 1 f 0 24£>ffi* 

t*A,7v^5. 5S6FFT«*HJ:U. QAM£#fc3**>ri. 
0 2 4A8O^^^R3£>»;-X-CJBrilS*v&. cCD^^^A/^^a 
- K ?*vfe«?fl3 J/ >J -X© 1 , O 2 4 48®x l/> > Ktt. =r *J *> 

an is *j - x y ■? 7 4 2 cieiss ns. ■rt^^^^taj^-^ 

v x t± . 7 -t a 9 / ? *J 9 & 1 *<> — 9 4 3 tc J: y 7 t o fTjifi 
48 fegti!5fit4J:?l:ISf fcWBti. 

£»4 8^6aSLfe7tD^tt»tt. YV?-7i046i; 
«fc^TWfi£ft. 77-oy/^i/*/l/3V^— * 5 2 l:: 6) t* £ 
4. 7tnif/ri;*^3>/<-ir 5 2tt, TT-O^fctJB&^f' 
# /V (*> 1 . O 2 4 A A ^ C8 •> 'J - X x — 7" /l* H g£ » b . 
SfgRJCUi/'J-XMy 77 5 4 HCttiin*. tfM(S5 6lt. 1, 
0 2 4 A»^iaJ/'J-Xf-7*yl/fe5 1 2A^I ( x n* yn) ^ 0 

5 8 tsia* na. c©sett(t. &fi%u v — xk«-?wtfft 

fcJEfits: t y f 5 *> K * . ^ffliftRSBStt i: i >3 - K 

/<y 77 SecEttiftfe ( x , y) r - 7* ;uti . =r *J 9 Pj t — 
?«lffi6 O t J: «J SJ Af~* t'v h f ^ <r > X i: gf ft 3 n 5 ; 



ttaS^nfeV*. (xn. yn) -< ? h >V *>• 4 t* v H CO 

V — *T > ^ fc SI » ^ tt . <T> <X 9 h^/tff f'^/l'f-J' ft 

3i ffi 6 OK i IJ4 fc' y h'/-^r VAtKftflV* L T # <g ^ — 
fcf y h >< y 7 7 G2HEfi«h4. S(gf-# ^ y - ^ X 
t* . ftp-C. «E7J7 : -3'iftiibrtfl^64^iSe.tv4, 

ffi«r*FFT«Lte05^^&K?8tt. 1 9 7 5 * N . J. <D 
7* 1/ > T" -< X • J* — /U - ■< > (Prentice- Hall. Inc. , ) K. Ji *J ffi 

JCffl (Theory and Applications of Dieital Signal Processins) J 
£HT*:S:iBU::j*'<fctv-Cv<>*. U * b & # * ±2lfc F FT 

tirta 'j±tf4tJK/<^yftfl5«wo» 7^ i o. 7-r>i 

3-7 0R.t/7J7Al 1 7-<>l-30CJSXenfcJ:->lc. 
» 5£ & h — > *rigl$*»-r*wi: K0:^XK«t^i!£7 C H ^T? 
$5.. 5ftc. /<7>ft©fiff«^7Al 2. v-<i/35-70. 
A 7 A 1 3 . 5-<>l-70Xi;»7A14. 7-CV1-13U 

MftlAl/X^i/a-'J h6 6tt. — ® CO Jtt & ^ 

#fti:Efflt4J:^t:iS^U, A A & it 7J ttfig 65 W T £ . 

u«fc^T£;&3*vs. «i&9afnic*ft7a?ffl6i£(s/-r^:fi£#N 
dn) tt, wa« f nicfitjaassufc (suit) y-fXflst7j 
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Xf?^30iat. «jS*f A26St;iC«^?A 26' co 
fB^li. * * 0) ^ ^ A tl 1: ft $£ fg A< & *v © a t - =7 4 > U 
ffStJ^Xr-? tJSttt^. ft^Tf. Ua CD * x A fct . * 
«#ivfcy-fX<3^LC*^t^TFFTfr3?tfU. 
ICSt?ft«B£Lfe ( ft ffi U fc ) J 4 X*19 h^lfi#fi^Sr 

Bl2C0«*a»CD»ffi3-Aft. *tz>? 
2tc^v»T^^cfct*K)i:ract5^i/^:/i/T?iSi{g1"i. R? « * •? A 

x A 2 6 t± . y-rx&tfffi-^nxr-* ^^^Ajg^^ciSifgr 

flr^K»t4R tr - * & jrhe u r ft . ^-txAtt. &mr&& 

SB»l tf-f H-Sitri, t lift. :fflf-* fct . RKS^n 
ja.^y^Stctt^T. 35 fci * x A t± , £'4>Kti&iftMttf&«'<4a 

TIPff«ffl*i5li:2^y ht««t4#fii»lt. 180* GD*S*| 
tt<cfifflfetlfc-2 8(lBRj3^tttJ8i2ft4. «t * « i*J 



ffl & & & ft & tt an* & z *: v 

# & T e a co a . JS^^xATtfjsfijcsrarft^y^x&tfte^o 

35 8 -t x A K «fc ^Tft^Snfcfg-^kltf^T. 
2^(0 tf y h feW^ftHie^r * **?if*«j£#tt. 180" C9*B 

cin-c. ^oco^-^Araicatrg^^^^^tE-rs. -jQt, 
3 o o * o u 4 o 0 *s<?>mm&f$.frtf&mmj u-<ju^ 2 tr^ h 

xrtf y * 5; S^-f 4 . X x v ^* 7 T* fct . ^ CD^ftt i f - ^ 

*ffl»»Ttt^t5rt(5TS5 t'y h«» (0-15) &U« 
(0-63 d B ) t:B8r4f-^l5atfA^iSet 



<e<. & < & * r V r tt m ^ iz ft * ^ x ^ & v> \^ m co m & -c u 

^^^■fftOfct. -fi<0 V F*Stt<0«STfc5. F F T 6 18 35 

^< - hftciij# 7 ty hHafe»t:t;H4iE^ i > co m «r 

J: •> ft ft ?- + >*M:Jsv»Tf3-.K««v5. x- > * /i> y -< 
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©t'y K & i&tt T * « ^ IC (* . ffi^«»ffJt^Eb/No^±Tii 
flfcf <£ £ ^. ©u. Ebli, BERfej?i^«BER(BER)o 
^ U ^ S < *S ^ t 6 fc A « « -9 S ^ / t' y Ftfti. 

8 5 S t* * 8*(0»(«aB»{Hl^t4QAWffia«:iSL 

«> K m « # ^; .«g i:iJi»t5ci:ii<tP. f hlft. j?f 5? 0> B E 

£fi-S*-C. j£ f £ 5* — # * fc , 9, 6 0 O b P s Ofi^ffi^^. 
7. 200bps. 4, dOObps. 2,400bps. 1, 
2 0 0 bps. 9*©«ffiT'ffiTitt4. SE,T. J 
at»fiTUU*^iSlgt?«*n5. '< 7 > £fc d> 4$ Sr 
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A * J* a» K -3 o T ?J Br # £ * . C£r>T. v > fit (0 $S » 
T tt . #Sffi-C$*^«rt3Htofc*y-rXco 

2> U^A/6IS£t4*^ArAtl. * & « 7 ju =f y X A IC tf < 

# & T & & . * * V * /i/ 1± . ^ ^ X^«f A^^-tfe*ie5t<0 
*> 0) T , iS«©t±«;&»»t5fcSl}*. S5 6 @ t± . * # J« T A* =f 
U X A €r B T AT^*»6J;5i:t6t<fl51?A5. Jg 6 B o ^ T 

tB^rssssna. sfffiy^xx^^s^tt^ttvo-cii^st 

*9fflpJtf8fc»#ti. JE2iEftt«Hfi7 2tJ:,Tafc^h4. # jfc 

* It « €: i» O * # *F ffi £ fc * . * 3fc 9! 7 ;f =MJ X 
A « 3S &5 <C Sft ffi tt . 186B^. - i — 3 - 5T . J. Vile, B nd 
Sonsaiffi^rt*fii3a»S.LP<3Wtt©i& S » {g (Information Theory 
And Reliable Coanunica t ion) J £ H T £ # V '> — ( G* 1 la « her ) £fc 



ii^TafiETt * £ T S> r — LT8fi)l^it» £ 

L T £ < . 

tt <f ^ . U $ . * « « # & «: . 8l0i:^^T±KLfeJ:^ 

*^«EW^^^©getrH. JSSO«X)l/^>b^S5 2«)flteia 
iSfeSftO^iffiy-fXu^^tca-r^A-cjRfi^^EffiyW X 7 D 7 S: 

C<DW£fcfT>5e-p«^lct±. 5 1 2 Off! iffifil & U ^ nit ^ 

5JT i ; t t: J: »J iS{g» i: fi 4 v Xr A ^ X J JtWt S . c 
Jx * CD ft JB^T •£> c CO ^ a * ^ ti . Ig 4 ® & «tffl u H W ^> 
TJ:ST!fti!Blft. i/xf^MXsl»it. ffl i£ at ft- » k: 



tctt. O. 2. 4. 5. GRV8 K > ©f-?xU>>hfe 

J£teT£ic<&Jg<ttt*i"</i'S:Stff-r** c: n. . J?r g cr> B E R . 
09 . /1O0, OOOfy hT?ft*(tlf-^il/Ji 

vhfcjse-r^t^ssttm^^e^jtvccfeoT^ffiy^xfcjftsc 

(3) Et^ihfcgtS^afitt^l/KiM^. 5r - * a: u * > 
(?) T *> . 

(4) ^*co^-r>*;nc:^i>-C. *i><ei?r»^A^^tA'2LOE 
*W432(!)23!i7Af-^^i^ji5ct5. -£ *, £ <D ft tt . AM 

(5) lfc!BK:*$<&*##*«;DK«,TJtH*xv^4CD 

f-^^^fifitti: t t J: ytx h ^7Ai*j«rs. 

(6) «J8T£*^;0 #;IBi::*:$<;tt*jfc&t* 
;Off5l:^ih5»iSii. * — r << > & u x f a i: ^ t B 

» 1 It. Wni£»fA&t/fBC02-I>(?)|fii£ilfcAatr>BlC^b. 



S R ft *v fc' y hKN.a^-irjcu^^hfriS {S-r ZTz*>V>m 
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M P ( N , — N, ) 

AP(0-2)=2/f-y h 
HP(2-4)=4/ f y h 
BP(4-5)=7/ tf y H 
«P(S-6)«10/ t' v h 

M P (N, — N * ) 

HP(0-Z) = 3/ tT y h 
«P(2-4)=6/ t* y h 
NP(4-5)=1 1/ H y h 
NP(5-6)-15/ t* v h 



P — p 

MP(N 1 ~N,)= — - L 

N» - N, 

»ft<D*<$*JgT?&*. BERtt, ryty hW^aTlcffi-DJ: 
3 KlfWH* ft ft * c £: fc ft Jvfc v*. 
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»J fp . t* * 0> tt . f Btfi«69«^^ XN(f B)««f i 

y hBNT«ifliS|i^«:nx>3-Kini^. « ifi M A K 
N(fl)&tfN(fB)H. «Cf-^filf$UT^4;n^(B^ 

«»AtBt0IBTW»jaT5. 

* >*/UU:3Jl,-CNi = 0 & N , « 2T*»j ^tT^-r > * 
/l/AC3*UTMP(0~2>=2/eyh. f t > * ^ B I: 3? I T 
MP(0-2)=3/tf y htft6A«iiTfc&. -ttVtt. 
t* . 4mfaf©ttAfir»5£ai[Atc«ya-C. 2t-vhx-^iU> 
>ht»iSa&AlC3 — K ft t . <fe ffl -fr CO ?ffl SS ft feNI*»^NT+ 2 

(2 — 4)=4/e» htfiOf ♦^*^Bt3jLTMP{0- 2) 
^ * ? A t± . 6mffi«)«Z7fi:tt3KfcfeBtc*3»J^-C- 2 t' v h ^ - 



+ 2^^NT+4 fy HCJtiDl,. «UfiO#t(fflBrfi6ft*^*<ftti 
-tf n t ft 4 . 

-i^ig^tt.tn. i' ^ r A it . a * CD 65 >& & & & © 

* T « 3 * h J* fttt 0 t, K> f«P (shop) j . £ - * X U > 
> feWADft-tti. 

« £ f * x A tt , /fflMt»S«totc^3Erarau4.»i£«K:^ 
b # fcj tc » 1 5:^j?fer5ii:m:oT^ep-C5 1 2 « O fifi 2* fife £ 
<* iTffiffi ft * . 

ft *v & . S7Htt. ^fc^O^ifcK^yW&UfcWwffcftn* 

J57@tctt. # W * « £ O ^ * 31 # 5* ft *v T ^ ft i,* . O 
* ® t ^ h 7 A li . 0. 5d B0^f •y^T-JD'J^Sffl 

ft n 6 4 d b cofga $ *ft & * ^ tc s *. * . 

Kft«Tt±^f OA»i7-A^t6«!. 8? CD ft & 3J U <<a 

Tjfe^u-cv^a. c co t x> if ^ a i± . fltfficoa/j u ^ ^ ^ ^ 

X ft tv & . K9B»A^lt, K<5»fflT*»$n. 

*9BI°Ifigftfl&2j;!n*«$?S*.*. £ 5£ tt . «ffipJI^<f«ZjA-JSt* 



^S#S7r5i. #T -5- CD U^C/l/M P(m a x ) J: y © V* £ T 
«* S ft *V * . StC. «ffl^|fi4«^*t*ft!i1B^ l/^/UMP(tn 

MP(ma x + 1 ) i: ^ U ^ A ; SI U ^ T 6 iv 4 . 
n^tt^0?Jirt. MP (ma Ot9b^»»Xttf ftj; Ij^ftpg 
MP(ma x + l)tVb^*»Oft#Ht;aT6ftfi. 

t 4 « ^ n it v 5fflLfc&J& & l 024 H-tf->ryv^-r*ct 
*>< <& 55 T * * . »«ibttlSi4KHxT*»J. ttoT. W * A S 

<z>* >?tj ^y*tt& a o o o /8>t. ^ v^^raco^ra-^ 

A/* 7t y httl 2 570D^T*S. tfc^T. ±^>^yv 
?flf«ttl28iij»-C*4, iq « IC . 5&«FFTH. 1024 

^A^Sr^rr*^iai^y-X5:«^u. &4>mm tt ! 2 s $ yn, 

T- 3b 4 . 

K9^xy^4*lCtt. x A **B# B«T EST iz Z3 - A tc fc' « 

^1 4 37. 5HzC0«Mr!S^^ {Jg 1 (0 M i > '/S^) CDi 
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& & & a m & -r & iEn * m m o *> *> x * <o r & v t? y. — jb c 

1*1 2 5 »/#3£-t>C0WJKT*a. 

hi. IBiro#^*>^<g-^aE/i52ro'y-r5>^<g^ {168 

7. SHx) t±. i^y^V-^Hft^Tffi^fl&i^ffi^^tfDfiD 
« # * 5* A I* . B? lit} T EST K T » 1 A 1* » 2 CD 4» 5 V 

0 H ^ OWa!Ellj5^A* t , £ J 2 5^-r2>o#G0B?Rd-7i'7;i' 

1 At;jB2W4''f i vif(8f It. -t *v CO fit K # W*& © * ifi 

£ c M <d ra aft a , wttetcte^Lfctftffliaj!E^vF^-<>k:j:o 

*fc ® » £ tc fct . «2 5 tJ#ttvMi-tHJHi:T!*5. £ l" . CI CD & 
*8 iS «S tt . 4 KH i©f£My«©«Wifiri±5t < JSitti. 
»6@ll 4 ffl i&K tttST S fflffiiKSt £ tt & CD 



v J/fl)^>^'J>^tt. 3tf-KPSG3afeBCD«fc«t<Z>l 28 

i> T . 3?*£6D*4>Wj&(Df,h. SFtSCDlftttjfiCDftfcCiStt&JS 
l&tfJB22>2f-KB5fiBilfej&l 1 0 & X* 1 1 2«^JftTUJ. 

^OjS»7«»J, f.fci»W*jft#tt. »atcS!I*T*^^-l? 
«>4. »1 O0t:fil>t. f.^S29)i!lt)&l 1 2tt. f » CD Jff 1 
««fJ&l 1 O S » ?J # T * f!8 T o & CD E? IS T o + T PH (8 
5 ') & ) IZ gfi AS ¥9 M -t Z . w«9B$uaTo+TPHt 1 2 8 * »; 

*^oi*-v^i;>y^f»^Ba*ssni.t£^T. f a cd £ se ^ x . - 

X,.„Aitvy'J *GD£-S-CD«fc>co.8 5 »J tJ^ ^ ?5 iS 

ffi 2 *v * cd r- . f tv^'j ^ hi. 

X, ff2 ^ ra CD # t> 3 iT- * . f,C0«2S2^ (yi) CD £} 

«t±. Cxi) 8 5 <;«-'<9Sstfflt: t t 8 * >; # « & 

fc 16 £ U U v> . 

8 a 'J # CD # — K B» Kl tt . i^^y-ACOffiffloItetBSrail^^ 
rti^©Ut.fe*i6%We/^T<Sl-©flr^v>. d CD ffi # ^li . £-35 

£> i . 
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* 5 . 

$5B8t*. 2ifii/X7 t AH|tft^$natiCD-ct±ftv». 

tt5. 



— 12 — 



4kHi 



'511, 

'sto' 

<509 



FIG L 

























: : 


-i 






















^ 






1_ Tc 1 





20 




q$^00 62-502932 (13) 



^ i 



(I) 










» 




(2) 










* 




(3) 














(4) 










I 




(5) 










i 




(6) 






















(T) 








\ 




U) 









Fl£_4. 



•Sit? -ioj> 



^tj -am 



2 tTrl- 4 CT-rl- 

^t> .JZ75 
£ b /« 0 -M6 



FIG 5. 



5 tT-r\ 




0 05 ID 15 2025 10 5540 45 50 55 60 £5 



FIG 7. 




62 S3 64 <£,t7(<ffl) 
623 615 




fig e„ 



2kHz 



FIG B. 



■*5B 



■<256 



—13— 



|*0 *l 




x f023 ** ~ *M 


Ho t| — r mi 


TO ~ Y„ 


2 0 2, ... 


tea MSEC 8 MSEC 


128 MSEC 

FIG 9. 


fl MSEC 
















h 


"*€3l*S3 










1 
1 


v IIO 




■J 




k 








r O* T PH « T f 



FIG 10. 



7* cos 











5,3) 


• 


• 


01 " 




-113 












• 


• 


• 

II 






• 


• 


* 


• 





FIC_IL 



0 I 



5-^0362-502932 (14) 
y 



A" 3 











0 I 



r«5 



0 t 



FIG 12, 



^(20 



rt30 



-03 



BOW 



I/O 




DTE 





I/O 



is m m £ a « 



*PCT/PS86/00983 



U.S. CI. i 179/ZDPi 375/39, 58. 9»» 455/63 



435/63,(8+, 340/82S.1S 



» TO t Ml»Y»lft 

Telecomi ncations. Volume 19. Bo. 10. iaaued 
October 1985 IDedh«», HatMchttistu) , a.R. 
Johnson, *PC Comaunlcstiona t The Revolution . 
1m Coming*, sea paoes 58J to 38r. 

DS, A. 4,438,511 (Baran) JO March 1984 

OS, A r 4,559,520 (Johnston) 17 December 1985 

OS, A, 4,206,320 IKeaaler et al . ) 03 Junt 
1980 

OS, A, 3,810,019 (Miller) 07 K*y 1974 



05. A, 4,328,581 1 Harmon et 



il,> 04 Hay 1962 



US. A. 3,971,996 (Motley at al.) 27 July 
1976 * 



A, 4,555,790 (Bctta at al . ) 26 November 



1-17 
1-17 



1-5,10-12.17 
1-5,10-12,17 
6-8,13-15 




?CT/US66/009S3 



A i US. A, 3,783,383 
(1974 

A jus, A, 4,0*7,153 

A JUS, A, 4,494.258 
1985 

A jUS, A, 4,493,619 

A JUS, A, 4.484.336 
: Hovaober 1984 

A US, A. 4,459,701 
1984 ' 

A US, A, 3.755,736 
: 1973 

A US, A. 4,315.319 

A.P US. A. 4,573.133 

A US. A. 4,392,225 



(Dunn et al.) 01 January i 1-5 

i 

(Tblrlon) 06 September 1977 J 1-5 

(Groth, Jr.) 15 January J 1-5 

(Aeampoxa) 22 January 1985 !l-5, 10-12 ,17 
(Catchpole et al.) 20 'l-5. 10-12 .17 

(Lxmiral et al,) 10 July 9.16,17 

(Xaneko et al.) 28 August 9.16.17 

(White) 09 February 1982 1-5,10-12,17 
(White) 25 February 1986 1-5,10-12.17 
(Worcman) 05 July 1981 1-5, 10-12, 1 7 



* W isa rm to 



— 14— 



